C orticosteroid hormones (corticosterone in rats and cortisol in humans) are produced in the adrenal gland, particularly in periods of stress (5, 12). Via the circulation, the hormones reach many peripheral organs such as the heart, liver, colon, and part of the immune system. In general, the hormones enhance the availability of glucose in the blood by inhibiting cellular glucose uptake and by affecting gluconeogenesis in liver. They have profound immunosuppressive actions and promote anti-inflammatory processes. Because of these actions on peripheral organs and the immune system, corticosteroid hormones are widely used in the clinic. Due to their lipophilic nature, corticosteroid hormones easily pass the blood-brain barrier (see Fig. 1 ). In the 195Os, it was recognized that actions of the steroids at the level of the hypothalamus, in addition to the pituitary, are part of a neuroendocrine feedback loop, through which the steroids control their own secretion (5 
Cellular effects
The MRs in the brain are not uniformly distributed (6). They are enriched in limbic structures, e.g., the hippocampus and septal area, and motor nuclei in the brain stem. GRs are more ubiquitous.
Nevertheless, some nuclei such as the paraventricular nucleus in the hypothalamus and the hippocampus have a particularly high density of GRs.
Neurons in the CA1 area and dentate gyrus of the hippocampal formation display high expression levels of both MRs and GRs (Fig. I) . Due to the differential affinity of the two receptor types for corticosterone, the occupation of MRs relative to GRs in these cells will largely depend on the circulating levels of the hormone (6). Low levels of corticosteroid hormone result in -70% occupation of MRs, whereas GRs are far less (1 O-20%) activated. These steroid levels occur at rest, at the start of the inactive period, that is, in the evening for humans and in the morning for rats.
The MR-and CR-mediated effects on gene transcription are expected to alter the mRNA expression and protein synthesis of brain cells (Fig. 2) . Some of these proteins may contribute to the electrical properties of the cell membrane. Possible targets for the proteins are I) the voltage-(in)dependent ion channels in the membrane; 2) transmitter systems, comprising either ligand-gated ion channels or G protein-coupled receptors; and 3) ion transporters. For some of these putative steroid actions, evidence has been recently provided.
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